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ABSTRACT

Pollen descriptions ai Echinopepon species and a palynological key are presented. Data

on apertures, exine, polarity, shape, and size of pollen grains are included. Pollen mor-

phology is distinctive for the species oi Echifiopepoii and Echinocystis and in some Marah
species. The main features of each taxon are illustrated by photographs.

RESUMF.N

Se presenta la descripcicHi del polen de las espccics de Echinopepon. Se incluyen datos dc

la apcrtura, exina, polaridad, forma y tamaiio de los granos, asi como una clave palinologica

para su identificacion. La morfologi'a polfnica es caractcristica en Echinopepon y distintiva

dc Echinocystis y de algunas cspecies dc Marah. Se ilustra con fotografias las caracteristicas

principales de cada taxon.

Echinopepon is an American genus, whose distribution extends from

southeastern United States to Argentina. It has seven species (Rodriguez,

in press): E. cirrhopedunculatus Rose, E. coulteri (A. Gray) Rose, E. gemellus

(Ser.) Rodriguez, E. minimus (Kellogg) S. Watson, E. pubescens (Benth.)

Rose, E. racemosus (Steud.) C. Jeffrey, and E. wrightii (A. Gray) S. Watson
(Table 1); the first four are endemic to Mexico. All species are herbaceous,

generally with an annual life cycle; have characteristic capsular, echinate,

rostrate, and operculate fruit; and white or white-green pentamerous flow-

ers, five stamens with filaments joined and anthers forming heads.

Jeffrey (1978) placed Echinopepon in the tribe Cyclanthereae. He later

(Jeffrey 1990) placed it in tribe Sicyeae subtribe Cyclantherinae, showing

its close relationship to the genera Marah and Echinocystis as demonstrated

by the large number of morphologic characteristics which it shares with

these genera. They are distinguished from Echinopepon by x\no or three sta-

mens and globose fruits with apical and irregular dehiscence. Marah is dis-

tinguished also by its perennial habit and swollen seeds.

Palynologically the tribe Cyclanthereae (Jeffrey 1964) is characterized
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by 4—8-colporate and punctiregillate pollen grains (Jeffrey 1964), the same

as the subtribe Cyclantherinae (Jeffrey 1 990). This tribe was also described

by Marticorena (1963) as having 4 to polycolporate pollen grains except,

Echinopepon ivrightii (A. Gray) S. Watson (as Echinocystis wrightiiK. Gray)

which has only polycolporate pollen grains. In a palynologicalal classifica-

tion of Cucurbitaceae from India (Shridar & Sing 1 990), subtribe Cyclantherinae

was described as having multizonocolporate pollen grains.

The pollen morphology of Echinopepon species has been little studied.

Dieterele (1974) found similarities between Apatzingania arachoidea Di-

eter, pollen grains (asymetrical polycolpate, spinulose and exquisitely fo-

veolate-reticulate) and those of Echinopepon cirrhopedunculatus and E. ge

'Www V 1 . The s[K'i.ics ol licbinopepo)!.

Accepted n.inie .Svn()n\'ms

H. cirrhopetlunculaiLis Hose

E. coulteri (A. (ira\) l-lose Echinocystis cotilteri (IK. Gray) C'ogn., 1877;

EchiuopcpoH confiisus Rose, 1897;

Echinopepon pari'ifoHus Rose, I 897.

E. geinelluN (Sei.) ('. Roclri'guez Echi)iopepon millefjorus N-MicWn, 1866;

Echi/iopepoii quinqnelobcUiis Naiidin, 1 866;

Echi>iocysris g^cme/la (Ser.) Cogn., 1877;

Echinocystis millfflom (Naudin) C'ogn., 1877;

Echinocystis tonjuata (Ser.) C'ogn., 1877;

Echinocystis torquata var. brevispiua Cogn., 1881;

Echinopepon torquatus (Ser.) Rose, 1897.

Y\. minimus (Kellogg) S. Watson Eehinoeysiis uiiiuniii (S. Watson) C'ogn., 1881;

Echinopepon poiinsulnris U.S. Cieiury, 1949;

Echinopepon n/ininms (KcW.) S. Wai.son \'a\'. peninsuLiris {\-\.S. (ientrv)

K.M. Stocking, 1955.

E. pubesceiis (Bentli.) Rose Iiehinoeystis /lo/'i/fimi^it C.oi^n., 1877;

Echinocystis puhescens (Bendi.) Cogn., 1877;

Echinopepon fhirihiindus (("ogn.) Rose, 1897.

1'.. racemosiis (Sieud.) C. Jellrey h'.cliiuopepon Ijorridiis^AUiWn. 1866;

Echinocystis lanata Cogn., 1 877;

Echinocystis polycnrpa Cogn., 1877;

Echi)iocystis miiricata C]ogn., 1878;

Echinocystis araneosa Cilriseb., 1879;

Echinocystis rnacrocarpn Britron, 18'M);

Echinopepon jnliscanus Rose, 1 897;

Echinopepon hinatus [Co^n.) Rose, 1897;

Echinopepon pringlei Rose, 1 897;

Echinopepon racemosus (Steiul.) Martinez. Crov., 1955.

E. wriglnii (A. C^ray) S. Watson Echinocystis ghitinosa ^logn., 1877;

Echinocystis longispiria Cogn., I 877;

Echinocystis pttnicidntn C^ogn., 1877;

Echinocystis ivrightii (A. Cray) C'ogn., 1877;

Echinopepon longispina (C'ogn.) Rose, 1897;

Echinopepon nelsoni Rose, 1897;

Echinopepon pann-uLuiis {i\o\i,n.) ).\'. Diererle, 1976.
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melius (as Echinocystis gemella) . Dieterle (1976) also found that different

types of apertures in pollen grains seemed to be associated with thecae form,

replicate thecae occurring with non-colpate grains and U-shaped thcoie occurring

with multicolpate grains. Stafford and Sutton (1992, 1994) indicated that

certain species o^ Echinopepon had pantozonocolporate pollen grains, cor-

roborating Dieterle's idea about palynological similarities between the genera

Apatzingania and Echinopepon, however, there are enough macromorphological

differences to dhun^ulsh Apatzingania from Echinopepon. Palacios-Chavez

et al. (1995) described Echinopepon coulteri pollen the valley of Mexico as

7-colpate, perreticulate and suboblate grains and E. gemellus pollen (as

Echinopepon milleflorus) as l4-colpate, punctitegillate and suboblate.

MATERIALS ANDMETHODS

Pollen samples of the seven taxa o^ Echinopepon and the relatives Echinocystis

and Marah were taken from herbarium specimens at: Escuela Nacional de

Ciencias Biologicas, IPN, Mexico (ENCB); Herbario Nacional of Mexico,

UNAM,Mexico (MEXU); Instituto de Ecologia, Bajio, Mexico (lEB) and

Field Museum (F). The samples were prepared using the standard acetoly-

sis method of Erdtman (1943) and mounted in glycerine jelly. The samples

were examined by the light microscope. The slides are deposited in the pollen

collections of the Palynology Laboratory, Department of Botany, ENCB,
Mexico.

RESULTS

Palynological key to the species Echinopepon

1. Grains stcphanocolpare, 7-16-colpate or 7-17-colporoidate, reticulate or

punctitegillate.

2. Grains 7-colpate or colporoidate.

3. Grains 7-colpate, reticulate E. coulteri (Figs. 6-1 1)

3. Grains 7-colporoidate, punctitegillate E. pubescens (Figs. 22-27)

2. Grains l4-16-colpate or 9-10-colporoidate.

4. Grains 9-10-colporoidate E. minimus (Figs. 16-21)

4. Grains 14—16-colpate.

5. Grains l4-colpate, punctitegillate E. gemellus (Figs 12-15)

5. Grains 16-colpate, reticulate E. cirrhopedunculatus (Figs. 1-5)

1. Grains 10-12-perirrugate or 7-8-pericolpate, punctitegillate-echinulate or

perreticulate.

6. Grains perirrugate, 10-12 rugas, echinulate E. racemosus (Figs. 28-34)

6. Grains pericolpate, perreticulate E. wrightii (Figs. 35-41)

Descriptions of pollen grains

Echinopepon cirrhopedunculatus Rose (Figs. 1-5). MEXICO. Morelos: Zacatepec,

C Rodriguez et al. 1856 (ENCB).
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Grains usually stephanocolpate, l6-colpatc (sometimes wirh 15 or 17

colpi), semitectate, spheroidal, (88-)72-l 04 x 77-1 04(-82) pm P/E 1 .07.

Polar view circular, (103-)92-l 14 pm in diameter. Exine 5.6 pm, thick,

sexine 4 pm and nexine 1.6 pm, thick reticulate, with colpus thin; mem-
brane smooth.

Echinopepon couiteri (A. Gray) Rose (Figs. 6-1 1). MHXICX). Hidai c;c): Ccno

Cortio, 5 kni Wofl^ichuca,/ Rzedowski 33524 {EnCA\).

Grains usually stephanocolpate, 7-colpate, sometimes 8-colpate, semitectate,

SLiboblate, (]04-)83-l 17 X 87-l42(-126) pm. P/E 0.82. Polar view cir-

cular ( 1 1 8—)77— 1 54 pm in diameter. Exine 4 pm, thick sexine 3.2 pm and

nexine 0.8 pm, thick, reticulate superficially, colptrs shallow, membrane smooth.

Echinopepon gemellus (Sen) C. Rodriguez (Figs. 12-15). Mi:xiCC). Vi.kackuz:

Camiiu) a Taraiihu Las Vigas, F. Ventura 17716 (ENC:B).

Grains stephanocolpate, l4-colpate,tectate, suboblate, (76-)66-97 X GG—

106(-9()) pm. P/E 0.84. Polar view circular (88-)70-112 pm in diameten

Exine 4 pm, thick, sexine 3.2 pmand nexine 0.8 pm, thick, pimctitegillate

superficially, colpus thin; membrane smooth.

Echinopepon minimus (Kellogg) S. \X^uson (Figs. 16-21). MEXIGO. Baja

CAl.ltCMWIA: Sierra dc Plareros, iMulegc, D. Brcedlovc 60907 ["c.NCl^).

Grains usually stephanocolporoidate, lO-colporoidate, sometimes 9-

colporoidate, semitectate, spheroidal, (71-)60-85.6 x 74-84(-80) pm. VI

E0.95. Polar view circular, (85—)80-96 pm in diameter. Exine 5 pm, thick,

sexine 3.2 pmand nexine 1 .8 pm, thick, reticulate superficially, colpus with

smooth membrane. Pores difirise.

Echinopepon pubescens (Benth.) Rose (Figs. 22-27). MFXKX). Oaxaca:

C:hilapa, Tania/ulapa, /. Rzcdowski 3449H (HNCB).

Grains stephanocolporoidate, 7-colporoidate some times 6-colporoidate,

tectate, spheroidal, (94-)81-110 x 81-103(-94) pm. P/E 1.0. Polar view

circular (102—)91 —1 12 pm in diameter. Exine 4 pm, thick, sexine as thick

as sexine, punctitegillate superficially, thin colpus, smooth membrane, bordered

with margin 2—3 pm wide.

Echinopepon racemosus (Steud.) G. Jetfi-ey (Figs. 28-34). MKXICX). Oaxacla:

Ojitldn, Bucna Vista, H Ventura 75539 (F.NCB).

Grains perirrugate, tectate, apolar, spheroidal, (94-)81-l 10x91-1 12(-

102) pm in diameter. Exine 5.6 pm, thick, sexine as thick as nexine, echinulate

superficially. Rugas 1 or 1 2 of 16 pm long, situated superficially, with verrucate

membranes. Some grains have a triradiate colpus.

Echinopepon wrightii (A. Gray) S. Watson (Figs. 35-41). MEXICX). Mici ioacAN:

3 km N\V oFKrcndira Caracuaro,/ Rzedotuski 355 10 (KNCB).

Grains stephanocolpate, usually 7-colpate,sometimes 8-colpate, semitectate,
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Figs. 1 —11.

—

Echinopepon cirrhopedunculatus. Fig. 1. Equatorial view; Fig. 2. Polar view;

Fig. 3. Optical section exine (x 1000); Fig. 4. Equatorial view (x 800); Fig. 5. Polar view

(x 800). Echinopepon conlteri. Fu;. 6. Transversal section exine; Fig. 7. Polar view surface x

800); Fig. 8. Polar view optical section (x 800); Fig. 9. Equatorial view surface (x 800);

Fig. 10. Reticulate surface; Fig. 1 1. Optical section (x 1000).
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riv.

14

Fics. 12-22.

—

Kcbiiiopcpo}! gc})iellus. Fig. 12. Fquarorial view (x 800); Fig. 13. Polar view

(x 800); Fig. 14. 1'olar view, punctitcgillatc suifiice; Fig. 1 5. Optical section. (x 1 000). lichinopepon

minimus. Fig. 16. Equatorial view (x 800); Fig. 17. Equatorial view, reticulate surface; Fig.

18. Optical section (x 1000); Fig. 19. Polar view (x 800); Fig. 20. Echinulate apocalpium;

Fig. 21. Optical section (x 1000). Fig. 22. H. puhescon. Equatorial view (x 800)
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Figs. 23-31.

—

Echinopepon pubescens. Fig. 23. Punctitegillate surface; Fig. 24. Polar view

(x 1000); Fig. 25. Polar view, optical section (x 800); Fig. 26. Colpi and punctitegillate

surface; Fig. 27. Exinc thick. Figs. 28-31. Echinopepon mcemosus. (x 800). Fig. 28. Perirrugate;

Fig. 29. Ruga acquatorialis; Fig. 30. Ruga and echinulate surface; Fig. 31. Echinulate sur-

face.
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spheroidal, (81-)71-90 x 86-94(-89) pm. P/E 0.94. Pokir view circular,

(94-) 80- 1 08 |_im in diameter. Exine 3 pm, thick, sexine and nexine with

the same thickness, perreticulate superficially, 7 colpi in equatorial posi-

tion but 8-colpate where one colpus is over a pole.

Echinocystis lobata (Michx.) Torr. & A. Gray (Figs. 42-49). U.S.A. OHK^.
Darkh Co.: ALA. Vincent 1372 (N41-:XIJ).

Grains stcphanocolporate, usually 5-colporate, often 6-co]porate, tectate,

SLiboblate, (60-)53-68 X 64-77(-70) pm. P/E 0.85. Polar view pentago-

nal or circular of (69—)64-72 pm in diameter. Exine 4.8 pm, thick, sexine

and nexine the same thickness, punctitegillate. Colpi with scabrate mem-
branes, margocolpate. Pores lalongate, (17-) 12—20 pm X (7.6-)4-9 pni,

with granulate opercula.

Marali gilensis (Greene) Greene (Figs. 50-53). U.S.A. Arizona: 1968, RSteuuin

s.ri. (MEXU).

Grains stephanocolporate, usually 4-colporate, often 5-colporate, semitectate,

spheroidal, (60-)56-63 x 47-60(-56) pm. P/E 1.07. Polar view quadran-

gular, (56-)53-63 pm in diameter. Exine 4 pm, thick, sexine thicker than

nexine, reticulate (clava forming a reticulum). Colpi with smooth mem-
branes, acute ends, with broad margin 3 pm wide. Transversal colpi (18-

) 14-21 x 3-5(-4) pm, with scabrate opercula.

Marah macrocarpa (Greene) Greene (Figs. 54—57). MEXICO. Baja CAiiicmNiA:

R. Monrn 29109 {ENCM).

Grains stephanocolporate, 4-colporate, semitectate, subprolatc, (69-)65-

76 X 50-62(-57) pm. P/E 1.2. Polar view circular (64-)50-73 pm in di-

ameter. Exine 3 pm, thick, sexine and nexine the same thickness retipilate.

Colpi with acute ends, with broad margin 3 pmwide, syncolpate at a pole,

membranes smooth. Circular pores (7-) 5—10 pm in diameter.

DISCUSSION

Pollen morphology is characteristic for Echinopepon and Echinocystis and

for some species of Marah.

Pollen from Echinopepon species was found to be variable between spe-

cies, especially in the number of openings and in their ornamentation. Phe

highest number of colpi was sixteen (Table 2) and contrasts with Jeffrey's

data (4—8-colporate) for tribe Cyclanthereae ( 1 964) and subtribe Cyclantherinae

(Jeffrey 1990).

The pollen ornamentation was found to be reticulate (R), echinate (E),

perreticulate (PR) and punctitegillate (PT) in different species (Table 2).

The punctitegillate type was reported by Jeffrey (1964,1990) and Stafford

and Sutton (1994) for Echinopepon coulteri, E. racemosus and Echinocystis

lobata.
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Fics. 32-41 .

—

Echinopepon racemosus. Fig. 32. Echinulate surface; Figs. 33, 34. Triracli-

ate colpi (x 1000). Echinopepon wrightii. Fig. 35. Equatorial view (x 800); Fig. 36. Polar

view (x 800). 37. Perreciculate surface; Fig. 38. Equatorial view; Fig. 39. Polar view, op-

tical section (x 800); Fig. 40. Colpus over a pole; Fig. 41. Perreticulate surface (x 1000).
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Figs. 42

—

\'-).—Echiiiucy.\tis lohiita. Fig. 42. Rtjuatorial view, punctitcgillate .siirhice; Fig. 43.

Optical section; Fig. 44. Polar view (x !()()()); Fig.s. 15-49. Optical section (x 800).
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Figs. 50-57.

—

JMcirnh gilensh. Fig. 50. Equatorial view; Fig. 51. Optical section; Fig. 52.

Polar view surface; Fig. 53. Optical section (x 1000); M. macroanfa. Fig. 54. Ecjuatorial

view surface (x 1000); Fig. 55. Syncolpate grain; Fig. 56. Polar view syncolpate (x 800);

Fig. 57. Optical section (x 1000).
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Tabi 1-: 2. Palynological characteristics Echinopepou specie

SlDA 18(2)

P (Mill) !•: (pm) P/H Ornaiii. N° Colpi Exine Thecae

X X Type

H. c/rrhopeduiiciildtus 88 82 1.07 R 16 5.6 U
I'., coulteri 104 126 0.82 R 7 4.0 U
E. gemellus 76 90 0.84 VV 14 4.0 u
E. minimus 71 80 0.95 R 1 por. 5.0 u

E. puhescens 94 94 1.00 PT 7 por. 4.0 Rephcate

E. mcemosus 94 102 V. 5.6 Replicate

E. wrightji 81 89 0.94 PR 7 5.0 Straight

or

Arched

P. l-'ohir Axis 1*'. t^quatorial Axis P/E. Relation between polar axis and equatorial axis.

Echinopepon cirrhopedunculatus, E. coulteri^ E. gemellus and E. minimus

have U-shaped thecae and colpate or colporoidate pollen grains, while E.

racemosus has replicate thecae and its pollen grains lack longitudinal colpi.

E. puhescens has replicate thecae and colporoidate pollen grains, while the

thecae of £. wrightii are straight or arched with a 7-8 colpate pollen. The

results presented in Table 2 agree with those reported by Dieterle (1976)

for E. gemellus (as E. torquatus), E. racemosus (as E. horridus) and E. wrightii

(as E.paniculatum).

The tectate pollen grains and the absence of longitudinal colpi observed

in E. racemosus may suggest that it is the most advanced species of the ge-

nus. This taxon is quite variable regarding the shape of its leaves, number

of tendrils and branches, degree of pubescence and wide geographical dis-

tribution from Mexico to Ai"gentina. On the other hand, E. cirrhopedunculatus,

E. gemellus and E. minimus may be considered less advanced because their

pollen grains are semitectate and 10—17 colpate-colporoidate; they are re-

ported as endemic to Mexico (Rodriguez 1995). Although E. puhescens is

also considered endemic to Mexico, it has 6-7-colporoidate pollen grains.

In conclusioii, the pollen o^ Echinopepon, Echinocystis and Marah is of-

ten distinctive, which in some cases helps in taxonomic determination.

Echinopepon pollen characters have diagnostic value in identification of the

seven accepted species.
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